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I. INTRODUCTION
Many Central and Eastern European (CEE) as well as South Eastern European (SEE) countries have experienced rapid credit growth in recent years. Rapid credit growth, especially for household credit, has been supported by favorable macroeconomic conditions. Lower interest rates, low inflation and robust economic growth have made borrowing more attractive and affordable. With many banks-especially foreign-owned ones-entering the market and competing for new customers, the supply of funds for household loans has increased. Credit constraints appear to have eased as households are able to borrow for their consumption and housing needs.
The features of Bosnia & Herzegovina (BiH)'s credit boom reflect the general trends in the region. Although the boom started later than its peers due to its late start to transition and the war in the 1990s, BiH has caught up quickly with the regional trends. Real credit growth averaged 22.8 percent between 2001 and 2006 , and the credit-to-GDP ratio more than doubled during the same period. As in other CEE and SEE countries, the rapid credit growth has been led by lending to households. In BiH, the average real growth of credit to households between 2001 and 2006 was about 50 percent, while the real growth rate for credit to enterprises was only 13.5 percent.
This paper examines the determinants of Bosnian households' participation in the debt market and their credit constraints. To date, empirical studies on the determinants of household debt and credit constraints have mainly been limited to a few advanced countries. To our knowledge, there has been no study on this topic in Eastern European or transition countries. This paper utilizes a unique panel data set, "Living in BiH", which provides individual-level and household-level socioeconomic data, as well as self-reported information on household debt and individuals' participation in the debt market during 2001-04. The paper identifies and models the determinants of the likelihood of credit market participation and being credit constrained, and the size of debt desired by Bosnian individuals.
For consumers in any country, the decision to enter the debt market depends on both demand and supply factors. On the demand side, consumers' desire to borrow will determine their probability of participating in the credit market. On the supply side, lenders will decide whether and how much to lend, considering the capacity of their potential borrowers to repay. Actual debt observed is the result of both demand and supply factors. It will be lower than desired if consumers are not able to obtain the credit they want, due either to quantity rationing or the high price of credits. Consumers who are not able to obtain as much credit as they want are credit constrained.
Understanding credit constraints and their determinants has important policy implications at both the micro and macro levels. At the micro level, the determinants of credit constraint help shed light on the credit granting process of the lenders. At the macro level, credit constraints have been cited to explain the observed correlation between current consumption and income growth, and the rejection of the permanent income hypothesis. In other words, constrained consumers are not able to smooth their consumption effectively, leading to excess sensitivity of consumption to current income fluctuation. The presence of consumers with credit constraints also has implications for the design of fiscal policy. A fiscal stimulus package that targets population groups that are more likely to face binding borrowing constraints is likely to be most effective.
Our results, compared with existing studies from advanced countries, highlight the impact of the post-conflict and transitional nature of the country on the behavior of borrowers and lenders. As expected, age, income, wealth and education qualifications are the main factors driving credit market participation, while high income and high wealth lower credit constraints. In BiH, the probability of credit market participation peaks at 45 years old, considerably higher than in the advanced countries. At the same time, older individuals are significantly more constrained than their peers in the advanced countries. The results imply that the current credit boom largely reflect the overall post-war demand, and indicates the worse-off position of the older generation in transition economy. Moreover, our results also underscore the structural nature of unemployment as well as the mismatch between education qualifications and earning prospects in BiH. Education variables have no significant effect on the likelihood of being constrained, while, unlike in the advanced countries, being unemployed significantly increases the likelihood.
The rest of the paper is organized as follows. Section II provides a theoretical framework and discusses the related literature. Section III describes the methodology. Section IV presents the data. Section V discusses the empirical results, and Section VI concludes.
II. THEORETICAL FRAMEWORK AND RELATED LITERATURE
The starting point of the theory of household debt and credit constraints is the life-cycle model and the permanent income hypothesis of Modigliani (1986) and Friedman (1957) . A representative household maximizes the utility function subject to an intertemporal budget constraint:
where c is consumption, y is labor income, A is household net assets, r is the rate of return on the assets, and θ is the discount rate. The first-order condition of this problem is the standard Euler equation:
The Euler equation implies that households will try to maximize their utility by smoothing marginal utility over the life cycle. In a period of low income, households will borrow to finance current consumption; households will repay in a period of high income. In a world with perfect capital markets, households will be able to borrow the amount of money they desire to smooth their consumption. According to this basic model, current consumption should be independent of current income.
However, empirical studies show that consumption tracks income over the life cycle-an outcome that calls into question the simple versions of the theory (see, for example, Hall and Mishkin (1982) and Zeldes (1989) ). One of the main explanations for this is that at least some consumers face binding credit constraints. Although these consumers would like to borrow (or borrow more) to smooth their consumption, they are not able to borrow at all or as much as they would like, or that the rate at which they borrow is prohibitively expensive. Earlier empirical papers do not directly observe credit constraints. Instead, they evaluate the gap between desired and actual consumption of households using cross-sectional data by simply assuming that individuals with certain characteristics are more likely to be credit constrained (see Hayashi (1985) and Jappelli and Pagano (1988) , for example).
To better understand the nature of credit constraints, a number of empirical studies focus on the characteristics of consumers who are more likely to be credit constrained. Most rely on self-reported survey data to identify consumers with credit constraints. These studies estimate the probability of being credit constrained and the demand for household credits. Early works such as Jappelli (1990) , Cox and Jappelli (1993) , Duca and Rosenthal (1993) Recent studies indicate that household income and age of the household head are important determinants of demand for debt. In recent empirical evidence for the U.S. (using data from 1990-95), Crook (2001) finds that a household demands less debt when the head of household is over 55 years old and when he/she is relatively risk averse. A household demands more debt when its income is higher, when it owns a home, when the family size is larger and when the head is working. Lower probability of credit constraint is observed when a household owns a home, has high net worth and the head is older than 55, and has spent many years at a job. For Italy, Magri (2002) finds that the role of income is important, with the uncertainty of income reducing the demand for loans. In addition, residence is a crucial parameter for credit rationing, which is particularly strong in regions where banks face a longer recovery time in the event of customer default. Crook and Hochguertel (2005) explore credit demand and credit constraints in the U.S., Italy and the Netherlands. They find that higher age and wealth reduces the chance of being constrained. The self-employed face a greater chance of being discouraged or turned down in all three countries, especially in the U.S. They also find that a much greater proportion of U.S. households apply for credit than for the other two countries. Of those who apply, a much higher proportion are rejected in the U.S. Once households that are discouraged from applying are included, a considerably smaller percentage of Italian and Dutch households are credit constrained, compared with U.S. households.
Del- Rio and Young (2005) examine the determinants of participation in the unsecured debt market and the amount borrowed for 1995 and 2000 in the U.K. Age, income, positive financial prospects and housing tenure are found to be significant for the probability of participation. For the level of borrowing, income is the main variable explaining the crosssectional differences in unsecured debts.
To our knowledge, there are two relevant empirical studies on this topic in emerging market countries. Using household surveys from Thailand, Thaicharoen, Ariyapruchya and Chucherd (2004) analyze credit demand and constraints and find that low income, low age, low educational attainment, and occupations such as farm operator or low-skilled laborer tend to be associated with greater demand for loans. They also find that high income, high age, being female, a farm operator or having an education at the secondary level or above tend to reduce the likelihood of being credit constrained. Arvai and Toth (2001) estimate Hungarian consumers' propensity to borrow using a 2000 household survey. They find that the education level of the head of household, household income, future income expectations and past borrowing experience have positive effect on the propensity to borrow.
III. METHODOLOGY
The decision to enter the credit market depends on both credit demand and supply. Observed debt levels can thus be considered the result of a multistage decision process, where demand is potentially rationed by supply ( Figure 1 A household may or may not have demand for credit. If a household has demand for credit, it may or may not apply for a loan, as it may be discouraged by the prospect of possible rejection or its inability to afford debt services in the future. Then, if the household is not discouraged, and applies for a loan, it may be rejected by the lender. Households that are not rejected will end up having positive debt. The decision process thus shows that there are many ways in which the observed debt holding may take a value of zero. Expectations, especially about future income, play a key role in the decision process of the households.
Estimation models
We set up estimation models that take into account the multistage decision process of household credit demand. We first estimate separately the outcome of two decision processes: (i) the probability of having demand for credit (or credit market participation); and (ii) the probability of credit constraint. Then we estimate (iii) the desired amount of debt.
We introduce the equations for the two decision process which are based on the "latent" demand and supply functions: 
Here, s is observable through the survey questionnaire. We define s = 0 if an individual has attempted to borrow but has been refused, or has been discouraged. We identify s = 1 if an individual was able to obtain a loan. We estimate a probit model with 1-s, i.e. the probability of being constrained, as a dependent variable in a pooled and random effect panel specification.
(iii) Desired amount of debt
We suppose an individual's desired stock of debt-DD is associated with a set of variables, which are indicated by a vector X, such that
where DD ε is the random error term.
We estimate equation (3) by (a) a simple regression; and (b) a two-step Heckman selection model.
Based on our data set, DD is not directly observable. We can observe only the amount of debt each individual has obtained if the individual has a positive credit demand and is not totally credit constrained. If we estimate equation (3) using the observed amount of debt as the dependent variable, we may run into a selection bias problem, as the observable amount of debt is subject to two selection mechanisms.
To take into account the two selection mechanisms, we estimate desired debt through the Heckman selection model (Heckman, 1979) using inverse Mills ratios (IMRs).
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The basic model comprises of two steps. We use the estimates from the two selection equations (from part (i) and part (ii) to include every individual who wants to participate in the credit market. In the second step, we estimate the desired stock of debt given the extra information obtained from the first step.
In the second step of the Heckman model, we include the two IMRs into the desired debt function. First, the conditional expectation of desired debt (equation (3)) can be expressed as follows:
are all normally distributed with variance ) 1 , 1 , (σ ; then the covariance matrix will be
If S ε and D ε are uncorrelated, then and are the IMRs from equations (2) and (3). If they are correlated, we can estimate and through a bivariate probit model. In our model, however, we assume that
ε and D ε are uncorrelated and therefore that and can be directly computed from the selection equations. Therefore, we include the two inverse Mills ratios into the desired debt function (1) as follows:
All estimations are done using both a pooled ordinary least squares (OLS) and a panel estimation. In the panel specification, we use the selection correction methodology as in Wooldridge (1995) .
Following Crook (1996) and Duca and Rosenthal (1993) , we assume that the same variables determined the probability of having debt and the amount borrowed (allowing for different parameters in the participation and debt equations). This is due to the difficulty in arguing for a strong theoretical case to include supplementary variables that affect participation decision but do not influence the amount of borrowing for identification purpose. We therefore also estimate equation (3) using simple regressions without any selection model (similar to the approach in Del-Rio and Young (2005)). The results from the two estimations do not differ much, especially in the total sample.
One caveat to the estimation is that even if we observe a positive debt holding, we do not know whether the individual may be partially constrained because we have no information about the lender's evaluation of the debt request. Similar to Crook (2001) and Magri (2002), we treat positive debt holding as no credit constraint, bearing in mind that we may underestimate the probability of being credit constrained.
Relevant variables
In this section we discuss the relevant variables in our estimation models. Table 1 summarizes some of the main independent variables and their expected effects on the three dependent variables. On the demand side of the credit market, age is one of the most important factors suggested by theory. Young households and individuals are likely to have a high demand for debt because of their expectation of higher income and higher consumption in the future compared with their current low income. As their age increases, their income becomes higher which make them less likely to borrow because they have enough income to support their demand. We can expect that there is a certain age threshold beyond which the desired debt will stop growing and start falling. In other words, the relationship between the probability of borrowing and age is expected to have an inverted U shape. The lenders, however, are likely to favor older borrowers as their ability to pay is higher. In order to capture this nonlinear relationship, we use both linear and quadratic terms of age as independent variables.
The second important factor is net wealth. On the supply side, net wealth is a good measurement of the borrower's repayment ability. The higher the net wealth is, the higher the probability of obtaining a loan. On the demand side, however, given higher net wealth, an individual can afford more desired consumption and may not need to borrow.
We use proxies for net wealth. Unfortunately Living in BiH does not contain information on net wealth or total assets; asset-related data include only household durables, and there is no information on housing value or financial assets. We therefore use the total value of household durables as the main proxy for net wealth. Home ownership dummies are also used as another proxy for net wealth. There are three types of residencies in BiH: owner, renter and temporary stay (including occupying it for free or illegal stay).
Income is another important factor. From the lender's point of view, what matters is the expected income in the future rather than current income. We use education dummy variables to proxy the expected income profile, following our assumption that the probability of obtaining a loan will be higher for individuals with higher education levels. Our education dummy variables represent individuals who have finished at the zero, primary, secondary, vocational, two-year college and four-year university levels. We can also expect that lenders would prefer higher-educated customers because they usually have lower income volatility and, therefore, smaller default risk. The relationship between current income and debt is, however, not certain. Normally, the higher the current income, the smaller the amount of debt demand. However, the amount of debt demanded may be larger as current income increases, especially if the increase is triggered by a permanent income shock. Again, to capture the possible nonlinearity in the relationship, we use both the linear and quadratic terms.
Other socioeconomic variables that are thought to affect debt supply and demand include family size, gender, labor market status, and status in the household. Individuals in a large family are more likely to borrow than those in a smaller family as the large family is more likely to have a higher dependency ratio. To capture the effect of gender, a dummy for female is included. On labor market status, we divide individuals into four groupsdependent workers, self-employed, unemployed and inactive. 6 We expect that, compared with people who are employed, the unemployed individuals may be more likely to demand debt because they have no current income, especially if the unemployment is temporary in nature. At the same time, they will be more likely to be rejected by the lenders. We also run the estimations only for employed individuals to see the effect of different types of employment. We divide employed people into the following groups-entrepreneur, selfemployed, public sector employee, private sector employee, farmers, those with unpaid jobs and those with other jobs. The head of household dummy variable is also included to capture the different status within the household. The lender is more likely to take into account whether the potential borrower is the head of the household as the head has more power than other household members in controlling household assets.
We include dummies for entities and level of urbanization because the risk level in the residence area may also affect both the demand and supply of credits. In BiH, there are two main entities-the Federation of BiH (Federation hereafter) and the Republika Srpska (RS hereafter). Municipalities are divided into three groups: the urban area, rural area and mixed area. The poverty rate is higher in general in the rural area and unemployment rate is higher in the mixed area. In these areas of greater economic risks, lenders may be less inclined to supply credits. On the demand side, the effects are unclear.
For more details on the definition of the variables, see the Appendix.
IV. DATA
We use a panel data set "Living in BiH" which covers individual-level and household-level socioeconomic information, as well as some household finance variables for the period 2001-2004 (see the Appendix for more details on the data set). Because the data are more complete for 2001 and 2004, we use only the data from these two years.
Overall summary statistics show that the demand for debt in BiH increased over the period, while credit constraint also went up. The statistics also suggest significant financial deepening during the period. There are also some noticeable differences in the characteristics of those who were constrained, those who were unconstrained, those who had debt, and those who had no debt. Table 2 Of those who were constrained, more than 90 percent were discouraged from borrowing, and only 5-8 percent were refused a loan (Table 4) . Those who applied and were refused were mainly refused by friends and other institutions in 2001 (Table 5 ).
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However, in 2004, 40 percent of the refusals came from banks, which mainly reflects the process of financial deepening, as borrowers were moving away from informal sources towards banks. Table 6 presents the sample mean values of the variables used for the analysis. The sample is divided into five groups: those who need debt, are constrained, are unconstrained, have debt, and have no debt. Comparing individuals who have debt, and those do not, average income is significantly higher for those with debt. The employment rate of those with debt is also much higher than those without. The same holds when comparing constrained and unconstrained individuals. Unconstrained ones have significantly higher average income, slightly higher average age, and much higher employment rate. The percentage of female in the constrained group is also significantly higher than in the unconstrained group. The difference in the level of education attainment between the two groups is not obvious.
V. EMPIRICAL RESULTS
Although a households is usually assumed to be one decision-making unit, the empirical work here employs data at the individual level to maximize the variation and the number of observations. Maximizing the number of observations is especially important in estimating the amount of desired debt because the number of those with debt is quite low. The results largely hold when we use household-level data and the characteristics of the heads of households.
8 Table 7 shows the results of the probit estimations on the probability of credit market participation and Table 8 presents the marginal effects of the estimations. The results from both pooled and panel estimations are presented in the table. The estimations are run using the total sample and the sample of employed individuals. Table 9 reports the probit estimation results on the probability of credit constraints and Table  10 presents the marginal effects of the estimations. Results from both pooled and panel specifications are reported. The estimations are run using the total sample and the sample of employed individuals.
Tables 11 reports the results of the estimations of desired debt level. We show the results for OLS estimations and estimations with Heckman selection models, both for pooled and panel specifications. The OLS estimations only include individuals with positive debts; they do not take into account individuals who may have a positive demand but were discouraged from the market, or those who requested a loan but were rejected. The estimations with the Heckman selection model take into account two selection equations that identifies the probability of participating in the credit market and the probability of being credit constrained. The results show that the coefficients of the IMRs of the credit-rationing selection equation are significant only in the employed sample. We therefore focus on the OLS pooled and panel results for the estimations using total sample, and Heckman model for the estimations using employed sample.
Results
We now discuss the results of each potential explanatory variable and its effect on the participation decision, credit constraint and the amount of desired debt.
Age
As expected, following the life-cycle model of consumption and previous empirical works, the probability of credit market participation is a concave function of age, and the coefficients for age and age-squared are highly significant in all specifications. Individuals, in their 20-30s prefer to borrow more as their age increases. After hitting a certain age threshold, this probability declines. Our analysis shows that the threshold age for Bosnia is around 45.
The age profile is also significantly associated with the probability of credit constraint. The probability is high at younger ages and decreases as age increases until it reaches the minimum at around 47 years, which is very close to the threshold age on the demand side.
Beyond that age, credit constraints increase with age. Lenders prefer to grant loans to middleaged individuals rather than to the young and the old because the former generally have more stable income streams and higher net wealth, which leads to lower credit risk.
For the amount of debt desired, age is significant only in the estimations with employed sample.
Net wealth
The results show that the relationship between the probability of credit market participation and log of durables-our proxy for net wealth-follows a hump-shaped pattern. Although we expect that net wealth has a negative relationship with demand, it seems that such relationship holds only once individuals have been endowed with a certain level of net wealth. From a low net wealth level, individuals want to borrow as their net wealth becomes higher. One explanation could be that individuals are more likely to borrow once they acquire some assets to use as collateral. However, as wealth increases beyond a certain point, individuals have less need to borrow as their wealth can generate enough income for consumption.
The relationship between the probability of credit constraint and durables-our proxy for net wealth-also follows a hump-shaped pattern, with the maximum very close to zero. Therefore, for most people, higher wealth means a lower probability of being constrained, as expected. A high value for durables, however, does not significantly affect the amount of desired debt.
Compared with being a renter, being a homeowner-our second proxy for net wealth-is not significantly associated with the probability of credit participation or constraint. This may be because the homeownership rate is already very high across the board. However, homeowners tend to have larger amounts of desired debts. This could be due to the collateral value effect.
Current income
The relationship between the probability of credit market participation and the log of income follows a hump-shaped pattern. Both first-order and second-order terms are significant. When income is very low, the marginal utility of consumption is very high. This translates into strong demand for debt as most household debt in BiH is for consumption purposes.
Once income is higher, individuals can spend it to consume and need to borrow less. Similar to the relationship with durables, the maximum point is at a very low income level, suggesting that the relationship between income and demand is negative for most individuals.
The probability of credit constraint is concave to log income. Again, both first-order and second-order terms are significant, and the maximum point is very close to zero, which implies a negative relationship between income and credit constraint for most people.
Income appears to have the strongest and most significant impact on the amount of desired debt. The relationship between this desired debt amount and current income follows a convex pattern although the minimum point is very small. Beyond that point, as income increases, most individuals would like to borrow more.
Educational level
Although we expect that the relationship between education level and credit market participation will be positive, our results show that the relationship follows a hump-shaped pattern. The coefficients for primary and secondary education variables are positive and significant. For higher education levels, the coefficients are still positive but closed to zero and not significant. The coefficient for four-year university education, however, is negative but insignificant. This could reflect the situation that highly educated individuals already enjoy high income and wealth, and have little need to borrow.
In contrast to the results from the credit market participation estimations, none of the coefficients of education variables are significant in the credit constraint equation. Controlling for other characteristics, individuals with higher education can face as much credit constraint as ones with lower education. There are two possible explanations. First, the lenders may not see that education level is a good proxy for permanent income and, therefore, may not include it in their decision factors. The second possible explanation is that, although educated individuals have higher permanent income, they also request much more debt than individuals with lower education. In other words, as the education level increases, debt demand grows faster than debt supply.
The coefficients of education variables, except for the primary education dummy, are positive and significant in the estimations of the amount of desired debt with total sample. Individuals with higher education demand larger amounts of debt. The effect is strongest for four-year university education. The results imply that, although individuals with higher education are less likely to participate in the credit market, they demand larger amounts of debt once they decide to enter the market. In the sample of employed individuals, however, only the dummies for primary, secondary and vocational education are significant.
Other household/personal characteristics
As expected, family size is positively correlated with credit need. Larger family size implies higher credit need, and the coefficients are significant in all specifications. However, larger family size is not significantly associated with higher credit constraints. In the equation for amount of desired debt, the coefficient of family size variable is also positive but not significant.
With respect to the gender variable, males and females do not significantly differ in their probability of participation, or being credit constrained. However, females are likely to desire larger amount of debt. As for the variable for the status in the household, the head of household tends to have higher probability of participation, be less credit constrained than other family members and demand higher amount of debt. This reflects the head of household's influence over the household assets and consumption decision.
Labor market status
The probability of credit market participation does not differ significantly for unemployed and employed individuals. Inactive individuals such as students, housewives and disables have a lower probability of participation than employed ones. This may be because, even if they have no stable income, many of them receive financial support from other family members and thus do not need to enter the credit market themselves. For employed individuals, however, there is no difference in credit need among different types of employment.
Unemployed and inactive individuals are significantly more credit constrained and desire less debt than employed ones. When considering only employed individuals, those who work for the private sector, are farmers, or work for other jobs or unpaid jobs, are significantly more credit constrained than public sector employees. The coefficients, while positive for entrepreneurs and self-employed, are not significant. These results suggest that job security is an important deciding factor from the lenders' point of view. Individuals working for the private sector may be more constrained because their jobs may be in the informal sector, which is relatively large for the size of the economy.
Location
Compared to individuals in the rural area of the Federation-our base group-individuals in the rural RS have significantly lower probability of participation and a lower probability of being credit constrained. At the same time, individuals in the urban area of the Federation are less likely to participate in the credit market. Those in the mixed area of the RS are also less credit constrained, compared to the base group.
Results in international perspective
In this section we compare our results for BiH with the empirical results for other countries from Arvai and Toth (2001) Although results from different studies may not be directly comparable because the measurements of debt in each paper are not exactly the same, this comparison helps shed light on the institutional or structural differences between these countries.
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For credit market participation, we observe the following (Table 12 ):
• Age significantly affects the probability of participation in all countries in the same way.
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One important distinction is that the probability of participation reaches the maximum at age 45 in BiH, while the maximum age in other countries is much lower at around 30 years old. In BiH, both the young and the middle aged want to borrow, while in other countries the need for borrowing starts to decline sooner. This may be because of the post-conflict and transitional nature of BiH. After the conflict, the need to borrow may be equally distributed over the age profile because households need to repair their dwellings and replace destroyed durables. Moreover, individuals who would have settled down (and needed to borrow for family expansion and home purchase) in their 30s in the early 1990s had to postpone for another 5-10 years due to the war. As a country that started its transition period later than other countries in the region due to the conflict in the mid-1990s, Bosnian individuals may have had access to finance for the first time during the observed period and thus been more likely to participate in the credit market regardless of age.
• The effects of current income and education vary across countries. The relationship between credit constraint and income follows a hump-shaped pattern in BiH, Italy and the U.S.; the relationship is positive in the Netherlands, the U.K. and Hungary and negative in Thailand. The relationship between education level and credit market participation follows a hump-shaped pattern in BiH and Thailand. In other words, primary education significantly increases the likelihood of participating in the credit market, but university education reduces the likelihood. In Hungary, the U.S. and the U.K., however, the higher the education qualification, the higher the probability of participation. Education variables have no impact on participation in the Netherlands and Italy.
For the probability of credit constraint, we observe the following (Table 13 ):
• The first interesting difference is the relationship between age profile and credit constraint. In BiH, the age profile exhibits a U-shaped pattern with the minimum at 47 years old. In other words, the probability of credit constraint declines with age until 47 years is reached. Beyond that, the probability starts increasing with age. In other countries, age has a significant and negative relationship with credit constraint.
In the U.S., the negative relationship starts at 30 years, and the effect is most pronounced with ages 65 and higher.
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In the Netherlands and Italy, the negative relationship starts at 50 and 65 years old respectively 13 . In other words, older individuals are punished in the "credit-scoring model" in BiH while being old in other countries gives a higher score. Again, this may be because of the post-conflict and transitional nature of the country. Older individuals in BiH may face higher uncertainty in their income (i.e. through privatization of public companies or unreformed social benefit systems) or may have lost their liquid and fixed assets during the conflict.
•
Higher education in general reduces the probability of credit constraint in Italy and Thailand, but has a positive impact (Crook and Hochguertel, 2005) on the probability in the U.S. In BiH, as in the Netherlands, education variables have no significant effect on the likelihood of being constrained.
• Being unemployed significantly increases the probability of credit constraint in BiH, but has no significant effect anywhere else. This may be explained by the fact that most unemployment in BiH is structural. As the unemployed are unlikely to get a job and improve their financial position in the future, the lenders are unlikely to lend to them. At the same time, being self-employed significantly increases the likelihood of being constrained in Italy, the Netherlands and the U.S., but has no significant impact in BiH and Thailand. This may reflect the smaller portion of the labor force in emerging markets being self-employed.
Lastly, with respect to amount of desired debt (Table 14) :
• The debt amount significantly increases with higher income in all countries except Italy. Magri(2002) shows a negative and significant relationship between income and loan size; meanwhile in Crook and Hochguertel (2005) , income is not a significant determinant, except for the Italians in the highest income group where the effect is positive. In addition, the size of the effect of income becomes smaller with higher income in the U.S., and the effect of income peaks at the middle-income group in the Netherlands; meanwhile the positive coefficient of the quadratic term of income in BiH and Thailand indicates that the effect does not level off at higher income. With demand for debt highest at lower-and middle-income groups, the patterns in the U.S. and the Netherlands seem to be consistent with the life-cycle model. One possible explanation for the high debt at high-income levels in BiH, Thailand and Italy may be that high-income individuals expect their future income to be higher. Therefore, the large amount of desired debt is a result of their rational decisions.
• Another interesting difference is the effect of education. Higher education increases the desired stock of debt in all countries except the U.S., where finishing high school significantly reduces the amount of desired debt, according to Crook and Hochguertel (2005) . Also having a college degree has no significant impact, according to Crook and Hochguertel (2005) and Crook (2001) .
VI. CONCLUSIONS
This paper examines the determinants of Bosnian individuals' credit market participation, credit constraint, and amount of desired debt using household survey panel data from 2001 and 2004. It is the first study of credit demand and credit constraint using micro-level data from Emerging Europe. The data show that about 80 percent of the Bosnian individuals who have positive demand for debt were constrained in 2004. Estimation models correcting for selection bias are used to empirically investigate the determinants. Following theory and previous empirical work, the relationship between the probability of credit market participation and age follows an inverted U-shaped pattern. However, the relationship has the maximum point at around age 45, which is much higher than what was found in previous studies on OECD countries. This possibly reflect the pent-up demand of all individuals after the war. Once this hump of credit demand is over, the maximum age may drop and credit growth may stabilize at a lower rate than the current real rate of about 26 percent.
The empirical results on the determinants of credit constraint help shed light on lending criteria or the factors underlying the credit-scoring model in BiH and highlight the impact of the post-conflict and transitional nature of the country on the behavior of lenders . As expected, high income and high wealth imply lower constraints, with the impact of income stronger than that of wealth. In contrast to previous empirical results in other countries, in which the older are less constrained (because lenders perceive them to have a smaller default risk), the relationship between the probability of being constrained and age in BiH follows a U-shaped pattern, with the minimum age around 47. This implies that older individuals in BiH may face higher uncertainty in their income or may have accumulated fewer liquid assets than their peers in the advanced countries, and are therefore more prone to default risks. Again, this possibly reflects the post-conflict and transitional nature of the country.
Moreover, the results on the determinants of credit constraint underscore the structural nature of unemployment as well as the mismatch between education qualifications and earning prospects in BiH. Education variables have no significant effect on the likelihood of being constrained, while, unlike in the advanced countries, being unemployed significantly increases the likelihood.
Income is the main variable explaining the amount of desired debt, similar to previous empirical results from other countries. In contrast to results from the U.S. and the Netherlands, the amount of desired debt in BiH is high at the high-income level. The relationship patterns with the demand for debt at the peak in the lower-and middle-income group in the U.S. and the Netherlands seem to be consistent with the life-cycle model. One possible explanation for the high debt at high-income levels in BiH (and similarly Thailand and Italy) may be that high-income individuals in these countries have higher future income expectations. Therefore, the large amount of desired debt may be a result of these individuals' rational decisions. A dummy equal to one if an individual finished a certain level of education, and equal to zero otherwise. The levels of education are no education, primary education, secondary education, vocational education, college (2 year) education and university (4 year) education.
Labor market status dummies A dummy equal to one if an individual is in a certain group of labor market status, and equal to zero otherwise. The groups of labor market status are unemployed, employed by employers, self-employed and inactive. Employment status dummies A dummy equal to one if an individual is employed a certain type of job, and equal to zero otherwise.
The types of job are public sector employee, private sector employee, self-employed, entrepreneur, farmer, unpaid jobs and other jobs.
Female dummy A dummy equal to one for female, and equal to zero for male Residence dummies A dummy equal to one if an individual is in a certain type of residence, and equal to zero otherwise. These types are homeowner, renter and other (which include for example free stay and illegal occupant).
Urbanization dummies A dummy equal to one if an individual resides in a specified area, and equal to zero otherwise. The areas are urban, rural and mixed.
Head of household dummy A dummy equal to one if an individual is the head of household, and equal to zero otherwise Source: Living in BiH Household Panel Survey.
